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Abstract 

Background: Long term alcohol use has been implicated in men with sexual 
disorders including suppression of testosterone levels as well as testicular 
morphological changes. 

Objective: This research investigated the ability of Telfairia occidentalis (T.O.) to 
attenuate the damaging effects of alcohol on the testicular parameters. 
Materials and Methods: Thirty male Sprague-Dawley rats, 170-190 grams were 
divided into 6 groups, A to F and treated with distilled water (DW) for the period of 
8 weeks (positive control group A), ethanol for 2 weeks followed with DW for 6 
weeks (group B) (negative control), ethanol alone for 2 weeks (group C) while 
others received ethanol for 2 weeks, followed with 200 (group D), 400 (group E) 
and 600 mg/kg (group F) of T.O. for 6 weeks. 

Results: Testicular histological sections showed that ethanol produced marked loss 
of testicular germ cells after two weeks of administration. T.O (200 mg/kg body 
weight) was not able to attenuate this microanatomical distortion when compared 
with control groups, but at 400 mg/kg body weight, T.O reversed the ethanoPs 
effects with resultant significant increase in sperm count and motility (p<0.05), 
serum testosterone levels (p<0.05), and testicular weight (p<0.05). However, at 600 
mg/kg dosage, there was marked depletion of testicular germ cells with atrophied 
seminiferous tubules and a decrease in semen parameters and testicular weight. 
Conclusion: Our result suggests that T.O promotes the regeneration of testicular 
germ cells and improves semen quality at a certain critical dose. Hence, T.O has a 
potential of reversing ethanol induced testicular damage. 
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Introduction 

There has been increasing concerns 
on the declining male fertility rates in 
the past 3-5 decades (1, 2). 
Approximately 50% of cases of infertility are 
male factor related and it is estimated that 
majority of these infertile males are alcohol 
consumers especially within the Nigerian 
context (3-6). Literature is rife with reports that 
alcohol affects the hypothalamo-pituitary- 
gonadal axis, reducing the production of 
luteinizing hormone (LH) and invariably 
affecting the production of testosterone (7, 8). 
It has also been established that alcohol 
increases the level of free radicals causing an 
elevation in oxidative stress hence impacting 
on the process of sperm production (9, 10). 

Today, there is a renaissance on the use of 
medicinal herbs in the treatment of various 



ailments (11). The plant Telfairia occidentalis 
(T.O.) belonging to the cucurbitaceae family 
has been shown to have antibacterial, anti- 
inflammatory activities (12, 13). It is grown 
across the low-land and humid tropics in 
Western Africa (Nigeria, Ghana, Sierra leone 
being the major producers) (14). In Nigeria, 
the herbal preparation of the plant has been 
employed in the treatment of anaemia, chronic 
fatigue, diabetes, and enhancing sperm 
quality (15-18). 

T.O. is normally grown in the tropics and is 
widely consumed in the South-South region 
and South-Eastern parts of Nigeria (18). The 
seed is rich in vitamins A, C and E. It also 
contains iron, magnesium, potassium, 
phenols, carotenes, and fatty acids (12). The 
unsaturated fatty acids are composed mainly 
of oleic (61.83%) and linoleic (16.44%) while 
the saturated fatty acids mainly of palmitic 
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acid (21.20%) (19). Vitamins C and E are 
strong antioxidants and have been used to 
protect against free radicals and reduce lipid 
peroxidation (20). T.O seed is also rich in 
iflavonoids which have been used in the 
treatment of reproductive endocrine diseases 
in men and in women (21). Flavonoids also 
have profound effects on semen quality and 
the functionality of the accessory sex organs 

(22) . 

The amino acid profile of T.O. had also 
been shown to be very rich and includes 
alanine, aspartate, glycine, glutamine, 
histidine, lysine, methionine, tryptophan, 
cystine, leucine, arginine, serine, threonine, 
phenylalanine, valine, tyrosine, and isoleucine 

(23) . We have reported that prophylactic 
treatment with T.O protects the testes from 
the ravages of ethanol but the consequences 
of acute alcohol abuse and the probable 
ameliorative effects of post-treatment with T.O 
on testicular reproductive parameters remains 
to be investigated (24). Therefore, this work is 
set out to fill this gap in knowledge. 

Materials and methods 

Extract preparation 

Healthy fruits of T.O were obtained from 
Mushin market, Lagos during the month of 
June, 2009. It was authenticated in the 
Department of Botany and Microbiology, 
University of Lagos where a voucher number- 
LUH 2763 was issued for ease of future 
reference. A large quantity of naked fluted 
pumpkin seeds were dried in the oven in the 
laboratory at 30°C for 48 hours. 

The seeds were blended to a fine powder 
using Maurine electric blender and preserved 
for extraction of the oil samples. The oil 
extract was obtained using petroleum ether in 
continuous extraction in a Soxhiet-type 
extractor as described by Agatemor (25). At 
the completion of extraction, the petroleum 
ether was completely evaporated using a 
rotary evaporator at 35°C (Heidolph Laborota 
4010 digital). The concentrated oil was the 
desired sample. 

Treatment and dosage 

This was an experimental animal study and 
ethanol was administered orally at a dose of 2 
g/kg body weight and a concentration of 30% 
volume/volume while T.O seed oil was 
administered intraperitoneally at 3 different 



doses of 200 mg/kg, 400 mg/kg and 600 
mg/kg body weight (10, 24). 

Design 

Thirty healthy male Sprague-Dawley rats 
weighing 170-190 grams were procured from 
the Laboratory Animal Centre of the College 
of Medicine, University of Lagos. The rats 
were fed on standard diet (Bendel Feed and 
Flour Mills Ltd); had access to water ad libitum 
and were maintained under standard 
conditions. The animal room was well 
ventilated, maintained in a temperature range 
of 25-28°C under day/night 12-12 h 
photoperiodicity. The rats were randomly 
divided into six groups of 5 rats each (A, B, C, 
D, E, and F). All procedures guiding the use of 
the animals were in accordance with the 
standard international guidelines on the use of 
animals for research. 

Approval for the study was obtained from 
the Departmental Ethics Committee and also 
granted by the Experimental Ethics 
Committee on Animals Use of College of 
Medicine, University of Lagos, Nigeria. Group 
A (positive (-i-ve control) received distilled 
water for 8 weeks. Group B (negative (-ve 
control) received 30% v/v of ethanol for 2 
weeks followed by distilled water for 6 weeks. 
Group C received 30% v/v of ethanol for 2 
weeks only. Groups D, E and F received 30% 
v/v of ethanol for 2 weeks followed with 200, 
400 and 600 mg/kg bodyweight (bw) of T.O 
respectively for 6 weeks. 

Organ harvesting 

At the end of experimental period, blood 
was collected from the medial canthus of the 
eye into plain sample bottles and centrifuged 
at 3000 rpm for 10 minutes to obtain clear 
sera for hormonal assay. The rats were 
sacrificed by cervical dislocation and placed 
on dorsal recumbence. The testes were 
surgically removed through a lower abdominal 
incision. It was trimmed of fats, weighed and 
processed for histological examination. The 
epididymides were excised; several small cuts 
were made in the cauda epididymis and 
suspended in 1ml of normal saline for the 
spermatozoa to swim up and samples were 
taken for semen analysis 

l-iistological preparation of tissues 

Histological processing of the testes was 
done as described in Azu et al (26). Briefly, 



638 



Iranian Journal of Reproductive Medicine Vol. 11. No. 8. pp: 637-646, August 2013 



T.O seed oil attenuates testicular injury 



the testes were harvested and fixed in 10% 
buffered formalin for 24 hours after which they 
were dehydrated in graded alcohol 
concentrations and cleared in xylene before 
infiltration in molten paraffin wax and 
embedded. Serial sections were cut using the 
rotary microtome at 6 microns thickness. 
Sections were then processed and stained 
with routine H&E and viewed with the 
Olympus® microscope at magnification of 
X400. 

Testicular weight (TW) 

TW were taken before histological 
processing using Scout (tm) Pro SPU 2001 , 
electronic weighing balance, manufactured by 
Ohaus Corporation, Pine Brook, NJ USA. 

IHormonai assay 

The blood specimens from the subjects 
were collected into plain sample bottles and 
were immediately centrifuged to separate the 
sera from the cells. The sera were labelled 
and analysed. Testosterone and luteinizing 
hormones were assayed using the enzyme 
immunoassay methods of Diagnostic 
Automation, Inc. (2008). 

Sperm motiiity analysis 

The slides on which the sperm cells were 
counted were warmed to 37°C until the time of 
the analysis. The analysis was carried out at 
room temperature using one cauda epididymis 
of each rat. The percentage of sperm motility 
was calculated using the average of the 
number of live sperm cells with forward 
movement over the total number of sperm 
cells (both motile and non-motile), from two 
samples from one cauda epididymis of each 
rat (27). 

Sperm count 

This was determined using the new 
improved Neubauer's counting chamber 
(Haemocytometer). The epididymal fluid from 
both cauda epididymides was diluted with 
physiological solution by adding 0.9 ml to 0.1 
ml of the crushed epididymides. The counting 
chamber was charged with a cover slip until a 
rainbow picture was seen at the edges. This 
chamber was then filled with sperm fluid and 
placed under a binocular light microscope 
using an adjustable light source. The ruled 
part was then focused and the number of 
spermatozoa counted in five 16-celled 



squares. The total sperm cells were added, 
divided by two and multiplied by 10^ and 
expressed as (X) x10®/ml, where X is the total 
number of sperm cells in the five 16-celled 
square after dividing by two (28). 

Statistical analysis 

The data obtained from all the groups were 
compiled and statistically analyzed and 
expressed as mean±SD. Since we had a 
parametric data, differences between groups 
were compared using One-way ANOVA, with 
p<0.05 considered significant. 

Results 

Testicular weight 

There was no significant difference in TW 
in all the experimental animals except for the 
group that received 2 weeks of ethanol and 6 
weeks of 400 mg/kg of T.O that showed a 
significant increase (0.05). Although group C 
animals that received 2 weeks of ethanol 
showed an increase in TW, it was not 
significant when compared with controls (0.05) 
(Table I). 

Semen parameters 

Sperm count and motility were significantly 
increased in group E treated animals when 
compared with positive control (0.05). Ethanol 
alone group (group C) also recorded a 
significantly decreased sperm motility at 
31 .7±7.6% (0.05) but the sperm count was not 
significantly so. The animals that received 200 
mg/kg of T.O and ethanol (group D) and 600 
mg/kg of T.O and ethanol (group F) showed 
seminal parameters that were close to those 
of negative controls (Table I). 

Hormonal assay 

There was a statistically significant 
increase in serum testosterone levels of 
animals that received 2 weeks of 30% v/v 
ethanol and 400 mg/kg b.w of T.O for 6 weeks 
(group E) compared with negative control 
(group B) (0.05). The animals that received 
ethanol for 2 weeks and those that received 
ethanol followed with 200 mg/kg of T.O 
(groups C and D respectively) showed a 
significant decrease in serum testosterone 
when compared with positive control (group A) 
but animals that received ethanol followed 
with 600 mg/kg showed a decrease which was 
not statistically significant when compared 
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with controls. Though LH values in groups C, 
D and E were lower than those of controls and 
group F slightly higher than positive control, 
these values were not significant (0.05) (Table 
II). 

Testicular histology 

Testicular histopathology of control groups 
showed normal architecture and cellular 
composition with no obvious aberrations 
(Figures 1 and 2). There was marked 
depletion of spermatogenic cells (mostly the 
primary and secondary spermatocytes) in 
group C animals treated with ethanol for 2 



weeks (Figure 3). In group D testicular 
sections showed some spermatogenic cell 
series with few degradation of cellular 
composition and a normal interstitium (Figure 
4). 

Testicular sections of group E animals 
were essentially normal and similar to controls 
with all cells of the spermatogenic series and 
normal interstitium (Figure 5). Group F 
animals showed seminiferous tubules that 
were devoid of the normal architectural 
pattern with complete absence of 
spermatogonia in many of the seminiferous 
tubules and atrophy of tubules (Figure 6). 



Table I. Effect of Telfairia occidentalis on sperm count, sperm motility and testicular weight 


Groups 


Treatment administered 


MotiUty % 


Count (lOVml) 


Testicular weight (g) 


A 


Distilled water 8 wks 


55.8±4.3 


40.3+9.5 


0.9+0.1 


B 


Ethanol 2 wks, distilled water 6 wks 


46.7±2.9 


51.7+2.9 


0.9+0.1 


C 


Ethanol 2 wks 


31.7+7.6** 


48.3+2.9 


1.1+0.1 


D 


Ethanol 2 wks, FPSO (200mg) 6 wks 


48.3±7.6 


52.3+2.5 


0.8+0.1 


E 


Ethanol 2 wks, FPSO (400mg) 6 wks 


63.3±5.8* 


59.7+9.1* 


1.4+0.4* 


F 


Ethanol 2 wks, FPSO (600mg) 6 wks 


46.7+5.8 


40.3+12.7 


0.8+0.2 



Wks: weeks FPSO: Fluted pumpkin seed oil 

Values are mean + standard deviation. One-way ANOVA 

* p<0.05 vs. + ve control group (A). ** p<0.05 vs. - ve control group (B) 



Table II. Effect of T.O on serum testosterone and luteinizing hormones 


Groups 


Treatment administered 


Testosterone (ng/ml) 


Luteinizing hormone (ng/ml) 


A (+ve control) 


Distilled water 8 wks 


3.0+1.9 


3.3+1.2 


B (-ve control) 


Ethanol 2 wks,distilled water 6 wks 


1.8+0.2 


2.9+0.8 


C 


Ethanol 2 wks 


l.liO.l* 


2.0+0.2 


D 


Ethanol 2 wks, FPSO (200mg) 6 wks 


1.3±0.4* 


1.8+0.5 


E 


Ethanol 2 wks, FPSO (400mg) 6 wks 


2.8±0.3** 


1.7+0.2 


F 


Ethanol 2 wks, FPSO (600mg) 6 wks 


1.6+0.2 


3.4+0.6 



Wks: weeks FPSO: Fluted pumpkin seed oil 

Values are mean + standard deviation. One-way ANOVA 

* p<0.05 vs. + ve control group. ** p<0.05 vs.- ve control group 




Figure 1. Testicular cross section group A (+ ve control) showing normal histo-architecture. H&Ex400. L- lumen containing sperm 
cells. 
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Figure 2. Testicular cross section group B animals (-ve control) H&E x400; SS- Spermatogenic cell series, LC- Leydig cells, L- 
sperm cells in lumen. 




Figure 3. Testicular cross section group C animals showing depleted spermatogenesis. H&E x400. Arrows shows areas of marked 
depletion of spermatogenic cells. 




Figure 4. Testicular cross section of group D animals showing areas of focal area of spermatogenic depletion (arrowed). H&E x400. 
S.S- well arranged Spermatogenic cell series; L sperm cells in lumen of seminiferous tubule. 
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Figure 5. Testicular cross section of group Eanimals with normal microanatomical display. H&E x400. S.S spermatogenic cell 
series. LC-Leydig cells, L- sperm cells in lumen. 




Figure 6. Testicular cross section of group F animals with distorted epithelium. H&Ex400. DE- distorted seminiferous tubules 

Discussion 

The present study has shown that 
administration of seed extract of T.O at a dose 
of 400 mg/kg bw was able to attenuate the 
ravages of ethanol-induced injuries and 
caused significant increase in testosterone 
levels, increased overall testicular weight as 
well as improved sperm count and motility 
during the experimental period. This result 
agrees with our previous finding (24, 29) 
where T.O at similar dose improved sperm 
parameters. 

The present study has also confirmed that 
the 400 mg/kg dose of T.O seems to produce 
best results as against higher or lower doses 
applied. An explanation for this might not be 
unconnected with the chemical composition of 



T.O which has been shown to be rich in active 
ingredients (Vitamin C and E, flavonoids, oleic 
acid and linoleic acid) documented to have 
stimulatory spermatogenic activities (30). T.O 
seed is highly nutritious thus providing 
additional nutrients to the treated animals by 
way of carbohydrates, fats and proteins (1 1 ). 

arbohydrates provide energy-rich source 
for pyruvates needed for sperm survival the 
amino acid arginine is an important precursor 
for spermine needed for sperm motility and 
ascorbic acid is reported to improve sperm 
motility (31-34). 

Ethanol administration reduced not only 
serum testosterone level but also other sperm 
parameters (count and motility) with 
accompanied low LH levels. This reduction in 
the serum testosterone could be due to 
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decreased synthesis as postulated by Manesh 
et a/ (35). 

As expected, decline in testosterone levels 
is accompanied by a coordinated increase in 
levels of LH and FSH to stimulate the 
production of more testosterone (36). But in 
our study we found that low serum 
testosterone level in the alcohol-treated 
animals was accompanied by low serum LH 
levels. This finding suggests that the 
hypothalamic cells, which produce luteinizing 
hormone releasing hormone (LHRH), do not 
function correctly to the feedback when 
testosterone level decreased. A clearer 
picture of what is happening at the cellular 
level of the seminiferous tubules mirrored 
these perturbations in hormonal levels; they 
were concomitant marked depletion of sperm 
cells. 

These results are similar to the pattern of 
derangement in toxic drug injuries to the 
Sertoli cells creating disruptions in the 
interdigitations of the tight barriers necessary 
for the functionality of the seminiferous 
epithelium as has been described in Azu et al 
(37). Although testicular oxidative stress 
markers was not estimated in this study, 
alcohol is known to cause enormous systemic 
oxidative stress marked by increased serum 
level of oxidizing agents and decreased serum 
level of potential scavengers of reactive 
oxygen species (i.e. antioxidants). Hence, 
increased oxidative stress is a well-accepted 
mechanism of alcohol induced tissue injury 
and this also occurs in the testes (35, 38). 

The assumption that free radicals can 
influence male infertility has received 
substantial scientific support (39, 40). T.O is 
rich in free radical scavengers (vitamins C, E) 
and phytochemicals (phenols). Among many 
classes of compounds, phenolics have been 
recognised as a powerful counter measure 
against lipid peroxidation in biologic systems 
by scavenging free radicals and quenching 
the lipid peroxidative side chains via their 
hydrogen-donating ability (37). We believe 
that probably, T.O is able to attenuate the 
deleterious effects of alcohol on the testis via 
this mechanism. 



Moreover, oleic acid and vitamin A which is 
present in the seed oil has been reported to 
reduce lipid peroxidation (41-43). in view of 
the fact that alcohol consumption has become 
increasingly recreational and the long term 
consequences of these are unsavory resulting 
to impotence, testicular atrophy and loss of 
sexual interest in men, our findings on the 
post-treatment effects of T.O seed oil has a 
significant positive milestone in the continued 
quest for a readily-available, natural source for 
the treatment of male-factor infertility (5, 44). 
From the histological standpoint, post- 
treatment with T.O following ethanol-induced 
damage on the testes were restored by 400 
mg/kg dose of T.O evidenced by histo- 
architectural patterns that were similar to 
positive controls. 

Looking at the distortions caused by 
ethanol exposure in the various treatment 
groups and the level of damage-control 
offered by T.O, it can be safe to conclude that 
the qualitative histological changes were 
restored by T.O at the dose of 400 mg/kg as 
against the other tested treatment dose 
regime. This observation is mirrored by other 
parameters (spermatogenic and hormonal) 
that were recorded. But the clear explanation 
as to why lower or higher doses of T.O were 
not as effective as the 400mg/kg dosage 
remains elusive, although iron has been 
implicated as a possible culprit in the pro- 
oxidant function at high doses as we earlier 
adduced (24). 

Our result further supports that the 
circulating level of androgen was enough to 
maintain testicular weight which is in 
agreement with the fact that the structural and 
functional integrity of reproductive tissues 
depends on the circulating androgens (37). 
While the administration of 400 mg/kg T.O for 
42 days post-ethanol brought about an 
increase in testicular weight as against 
declines in negative controls, this was also 
supported by the positive values for 
testosterone and sperm motility further 
supporting the fact that alcohol produces a 
significant decrease in sperm motility and 
morphology (45). 
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The epididymis is an important structural 
component of the testis conferring fertility 
ability on the spermatozoa and the 
development of rapid progressive movement. 
The spermatozoa recovered from the cauda 
epididymis of the rats after 6 weeks post- 
treatment with 400 mg/kg T.O were 63.3% 
motile against 31.7% in ethanol alone treated 
animals or 55.8% in positive control. These 
sperms are capable of forward movement 
needed for fertilisation and this further 
indicates that there might be no defects in 
flagellar substructures (37). 

In this study, the negative control group 
showed a good recovery in sperm count and 
motility although histological assessment and 
hormonal parameters did not show a complete 
reversal to positive control state after 
withdrawal of ethanol at the stated duration. 
This is similar to what Martinez etal, Van Thiol 
et al and Anderson et al had previously 
reported in their work; the recovery of the 
various reproductive variables of the testis 
and other androgen-dependent organs after 
alcohol withdrawal may not be ruled out in this 
study (46-48). 

Conclusion 

Ethanol administration resulted in 
deleterious histological testicular changes, low 
plasma testosterone with concomitant low LH 
levels in this study. T.O at a dose of 400 
mg/kg post-treatment attenuated the 
damaging effects of ethanol mirrored by 
restoration in sperm parameters, hormonal 
assessment and qualitative histological 
assessment. Further work is needed to 
establish the precise stereological indices, 
stress-status and specific active components 
in T.O with a view to understand the actual 
mechanism of action of T.O. 
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